This work presents the first checklist of the ant species of Senegal, based on a review of the literature and on recent thorough sampling in Senegalese orchard agrosystems during rainy and dry seasons. Eighty-nine species belonging to 31 genera and 9 subfamilies of Formicidae are known. The most speciose genera were Monomorium Mayr, 1855, and Camponotus Mayr, 1861, with 13 and 12 species, respectively. The fresh collection yielded 31 species recorded for the first time in Senegal, including two undescribed species. The composition of the ant fauna reflects the fact that Senegal is in intermediate ecozone between North Africa and sub-Saharan areas, with some species previously known only from distant locations, such as Sudan.
Introduction
Information on the ant fauna of Senegal is mostly known from scattered historical records, and no synthetic list has been published. The first record dates from 1793 while the most recent was in 1987 (see Table 1 ). Presence data can also be deduced from papers studying the ecology and/or the behaviour of some ant species (Agbogba 1991; 1992;  Agbogba & Howse 1992; Gillon et al. 1984) . Other have reported the participation of ant species in the diet of animals such as Chimpanzees (Bogart & Pruetz, 2011; McGrew et al. 2005 ).
The two Senegalese agroecosystems known as the "Niayes": (Mboro, Noto and Ndoyène localities in the maps) and "Plateau de Thiès": (Thiès, Pout and Sindia localities in the maps) ( Fig. 1 ) represent two major fruit and vegetable production areas in Senegal. Plant diseases and damage caused by fruit flies are becoming common to these two agroecosystems (Diatta et al., 2013; Diamé et al., 2015) . Ants are important components of ecosystems (Hölldobler & Wilson 1990; Passera & Aron, 2005) and are even considered as ecosystem engineers (Folgarait 1998) . Because of their predatory behaviour, ants can be helpful auxiliaries in pest control (Philpott & Armbrecht 2006; Van Mele et al. 2007; Dwomoh et al. 2008) . A meta-analysis of studies in agroecosystems has found that generalist predators (single-and multiple-species assemblages) controlled herbivore abundance (79% of studies) and reduced plant damage and increased plant yields (65% of studies) (Symondson et al. 2002) .
A detailed description of the ant fauna of the "Niayes" and "Plateau de Thiès" agroecosystems has thus been undertaken, and might usefully improve the current scattered knowledge of the ant fauna of Senegal. Actually, there are already some regional treatments of ant faunas in Africa. For instance, in the last decades, several works have been undertaken in many parts Africa including countries such as Ghana (Belshaw & Bolton 1993) , Nigeria (Taylor 1977) , Tanzania (Robertson 1999) , Gabon (Fisher 2004) , Kenya (Hita Garcia et al. 2009 , Cameroon (Deblauwe & Dekoninck 2007) . Since a more complete inventory of African ants is needed and even essential to advance understanding their distribution throughout Africa and take full advantage of their demonstrated value, this paper presents a more recent list of the ant species of Senegal based on a review of the literature and on material we collected in the "Niayes" and "Plateau de Thiès" orchard agroecosystems.
Senegal is an African western country with an arid climate generated by the sudano-sahelian climatic conditions that occur in that part of the continent. It is mainly a low-lying country, with a semi-desert area in the north and northeast and forests in the southwest. The largest rivers include "The Senegal" in the north and "The Casamance" in the southern tropical climate region.
Methods
Our literature review is based on historical taxonomy papers as well as other antrelated papers. A large part of this literature review, as well as additional data, was available from the second author's web site on the ants of Africa (Taylor, 2014a) . The new investigations were conducted in orchard agroecosystems of the "Niayes" and "Plateau de Thiès". These regions are characterized by ferralic arenosols and a sudano-sahelian climate with unimodal rainfall from July to September. Although climate is sudano-sahelian for these agroecosystem zones, temperatures are lowest in the west, especially in the northern coast than in the center of the country. For instance, the 'Niayes" localities benefit to winds ocean influence that permit them to record more longer low temperatures than localities of 'Plateau de Thiès' (Fig. 1 ).
Ants were sampled in 51 orchards in 2012, during both the dry and rainy seasons, using pitfall traps (40 in each orchard) distributed on the ground over all microhabitats (sun exposed habitats, shaded habitats and hedges), hand collection (on ground, tree trunks, dead woods etc) and dietary baits (tuna fish). There was no specific period of the ant sampling in the month. The pitfall traps were placed randomly in order to last 48 hours in the orchard before we completed the survey the day of picking up the traps. Ants were placed in plastic vials filled with 80° alcohol. Once in the laboratory, each sample was sorted and the specimens classified into morphospecies. Specimens of each morphospecies were examined and identified by Dr Brian Taylor. The original specimens as mounted and identified by Brian Taylor are held by him and will be deposited in the Oxford University Museum of Natural History (Taylor, 2014b) . The species list (Table 1) is arranged in alphabetic order by subfamily, genus and species. The nomenclature largely follows the Bolton online catalogue of the ants of the world (AntCat) (Taylor, 2014c) . In most cases, type images are available online from the Antweb.org project of the California Academy of Sciences.
Results
The ant species list of Senegal (Table 1) contains 89 described species. Two among them are undescribed and new to science. They belong to the genera Monomorium Mayr, 1855 and Tetramorium Mayr, 1855 . The 89 species are distributed across 31 genera belonging to 9 subfamilies which are: Aenictinae, Amblyoponinae, Cerapachyinae, Dolichoderinae, Dorylinae (while the authors are aware of the work of Brady et al. (2014) , B Taylor, as the prime taxonomist, considers that subsuming the Aenictinae, Amblyoponinae and Cerapachyinae under Dorylinae, is unhelpful in the context of identification based on morphology), Formicinae, Myrmicinae, Ponerinae, and Pseudomyrmecinae. The most speciose subfamily is Myrmicinae and the most speciose genera is Monomorium with 41 and 11 species respectively (Table 1) .
After comparing our material with the data available in the literature, we have found that 29 species had previously not been reported from Senegal. These 29 species and the two undescribed species are listed below. Forel, 1907, Peyckouk (14°45'31.88 Forel, 1881, Notto (14°59'07.76 ''N; 17°00'04.10''W -24m), 13.IV.2012; Thies (14°47'22.16''N; 16°57'57.16''W -78m) , 28.VII.2012, collect. L. Diamé.
Anochetus rothschildi

Cardiocondyla emeryi
Cataglyphis abyssinica (Forel, 1904) , Thies (14°47'22.16''N; Record extends known range right from Egypt and Tunisia. Ground-nesting ant.
Cerapachys noctambulus (Santschi, 1910) Record adds to the known range of an essentially North African species. Ground nesting ant. Bolton, 1987, Pout (14°45'35.95 Monomorium sp. undet. [Trichomyrmex mayri (Forel, 1902) ], Ndoyenne (14°47'54.14''N;
Monomorium vonatu
Pheidole andrieui Santschi, 1930, Pout (14°45'30.12 Pheidole bequaerti Forel, 1913, Ndoyenne, (14°46'22.08 Pheidole mentita Santschi, 1914, Sindia (14°34'23.13 Taylor has other specimens from Benin. Probably ground nesting but known to forage on plants.
Tapinolepis simulans (Santschi, 1908) Record adds to known range of a pan-African forest species. Forel, 1907, Notto (14°58'12.42 This may be a species of Temnothorax but differs from the described members of that genus, notably the large-eyed T. megalops (Hamann & Klein, 1967) and T. barryi (Cagniant, 1967) from Algeria. It also has distinct frontal carinae, expressly stated by Bolton (2003) Santschi, 1910 Santschi (1910 ; as ssp chevalieri Type damaged, see subspecies (male) chevalieri, CASENT0911429, from Senegal Aenictus soudanicus Santschi, 1910 Santschi (1913 Type location Mali, male, CASENT0911441 AMBLYOPONINAE Stigmatomma santschii Menozzi, 1922 Menozzi (1922 (Santschi, 1913) revived status Santschi (1913) Type location Senegal; CASENT0912373 *Oecophylla longinoda (Latreille, 1802) Santschi ( (Santschi, 1920 ) Santschi (1920b Type location Senegal, CASENT0912308 *Tapinolepis simulans (Santschi, 1908) Type location Tunisia, CASENT0912357 *Tapinolepis pernix (Viehmeyer, 1923) Type location Sudan, Santschi, 1914 Santschi (1914 Type location Guinea, 20 specimens labelled type by Santschi are not from Guinea but Ghana, e.g. CASENT0913522 *Cardiocondyla emeryi Forel, 1881 Type location Virgin Is., tramp species, CASENT0101216 *Crematogaster brunneipennis André, 1890
Tetramorium rothschildi
Type location Sierra Leone, CASENT0902089 *Crematogaster censor Forel, 1910 Forel (1910 Type location Senegal, CASENT0908511 Crematogaster coelestis Santschi, 1911 Santschi (1939 Forel, 1907 Santschi (1914 Type location Ethiopia, CASENT0101465 *Meranoplus magrettii André, 1884 Type location Sudan, CASENT0915400 *Messor galla (Mayr, 1904 ) Santschi (1914 ), Bolton (1982 ; Gillon et al. (1984) Type location Ethiopia, CASENT0904127
*Monomorium areniphilum Santschi, 1911 Santschi (1919 Type location Tunisia, CASENT0249829 *Monomorium bicolor Emery, 1877 Santschi (1914 Type location Ethiopia, CASENT0904601 *Monomorium dakarense Santschi, 1914 Santschi (1914 Type location Senegal, CASENT0913570 *Monomorium osiridis Santschi, 1915 Type location Kenya, CASENT0913828 Monomorium pharaonis (Linnaeus, 1758) Santschi (1914) Type location Egypt; no type images, well known tramp species Monomorium rosae Santschi, 1920 Bolton ( Bolton, 1987 Type location Ghana, CASENT0902248 *Monomorium sp Undescribed new species Myrmicaria opaciventris Emery, 1893 Forel (1909 Type location Angola, CASENT0904466 *Pheidole aeberlii Forel, 1894 Santschi (1914 Type location Senegal, CASENT0907803 *Pheidole andrieui Santschi, 1930 Type location Mali, CASENT0913264 *Pheidole bequaerti Forel, 1913 Type location Democratic Republic of Congo,
